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ABSTRACT 



An optical system for an optical information recording- 
/reproduction apparatus, includes a light source, an 
objective lens for focusing a light beam from the light 
source on a recording medium, a beam splitter arranged 
between the light source and the objective lens, a detec- . 
tor for detecting a hght beam split by the beam splitter, 
a galvano mirror arranged between the objective lens 
and the beam splitter, the galvano mirror having an 
opening, and a sensor for receiving the light beam from 
the light source via the opening. 

12 Claims, 14 Drawing Sheets 
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splitter 112 into light components (beam) 178 propagat- 

OPTICAL SYSTEM FOR OPTICAL ing toward a sensor 113 consisting of light-receiving 

INFORMATION RECORDING/REPRODUCING units 113b 1132, 1133, and 1134, and light components 

APPARATUS HAVING A GALVANO MIRROR (beam) 179 propagating toward a sensor 114 after they 

5 are transmitted through a sensor lens system 111 includ- 

This application is a continuation of prior application, ing a spherical lens and a cylindrical lens. 
Ser. No. 07/738,536, filed Jul. 31, 1991, now abandoned. In this prior art described above, auto-focus control 

BArKOROTlND OF THF TNVFNTTON referred to as AF control hereinafter) is per- 

BACKGROUND OF THE INVENTION ^^^^ ^ astigmatism method. More specifically, an 

1. Field of the Invention 10 AF control circuit (not shown) drives the objective lens 
The present invention relates to an optical system for 107 in the Y-axis direction on the basis of a differential 

an optical information recording/reproduction appara- signal between the sum of outputs from the light-receiv- 

tus for recording information on an optical disk as an ing units 113i and 1133, and the sum of outputs from the 

optical information recording medium, or an optomag- light-receiving units 1132 and 113^. 
netic recording medium by focusing light via an objec- 15 On the other hand, auto-tracking control (to be re- 

tive lens, and/or reproducing information on the basis ferred to as AT control hereinafter) is performed by a 

of light reflected by the recording medium. push-pull method. More specifically, an AT control 

2. Related Background Art circuit (not shown) rotates the galvano mirror 105 
In order to optically or optomagnetically record about a rotational axis 115 which is present in the X-Z 

and/or reproduce information, a conventional optical 20 plane, and forms an angle of 45° with the X-axis (arrow 

information recording/reproduction apparatus employs 152) on the basis of a differential signal between the sum 

the following optical system. More specifically, this of outputs from the light-receiving units 113 and 1132, 

optical system will be described using an X-Y-Z three- and the sum of outputs from the light-receiving units 

dimensional coordinate system, as shown m FIG. 1. 1133 and 1134. Thus, the light spot is moved in the radial 

Divergent light components (beam) 171 from a semi- 25 direction (arrow 153) on the recording medium 109. 
conductor laser 101 are collimated into parallel Ught In this manner, in the separated optical system, since 

components 172 by a collimator lens 102, and the paral- the galvano mirror 105 is arranged on the stationary 

lei light components (beam) 172 propagate in the posi- optical system side, the weight of the movable optical 

tive direction of the X axis. Some of the light compo- system can be reduced, and this is advantageous in 

nents 172 are reflected by a polarization beam splitter 30 terms of high-speed access. 

103, become light components (beam) 173 propagating Note that an optomagnetic signal is reproduced using 

in the negative direction of the Z axis, and reach an a differential signal between the sum of outputs from the 

APC sensor 104. The sensor 104 detects the amoxmt of light-receiving units 113] to 1134, and the output from 

the light components 173, thereby detecting the emis- the sensor 114. 

sion amount of the semiconductor laser 101. For exam- 35 However, when APC control is made using the out- 
ple, when the emission amount of the laser 101 is drifted put from the sensor 104 such as in the prior art, an 
firom a desired emission amount under the influence of a unstable factor may be added to the control. More spe- 
change in environmental temperature, the emission cifically, in order to perform precise APC control, the 
amount of the semiconductor laser 101 is controlled to ratio of the light amoimt of li^t components 174 trans- 
have a desired value using an APC control circuit (not 40 mitted through the beam sphtter 103 and propagating 
shown). toward the objective lens 107 to the light amount of 

On the other hand, light components (beam) 174 light components 174 propagating toward the sensor 

transmitted through the beam splitter 103 sequentially 104 must be constant. The transmittance, reflectance, 

change their propagation directions via a galvano mir- and absorption coefficient of a film of the beam splitter 

ror 105 and a mirror 106, and are then focused as a Ught 45 103 may slightiy drift over time or under the influence 

spot on a recording surface of a recording medium 109 of the environmental temperature or htmiidity. As a 

such as an optomagnetic disk by an objective lens 107. result, the above-mentioned light amount ratio drifts. 
The mirror 106 and the objective lens 107 constitute a When the APC control is performed in such an unde- 

movable optical system 108 as a unit (i>ortion sur- sirable state, since the semiconductor laser 101 emits 

rounded by a broken line), and can be moved in the 50 Ught of an amount beyond a predetermined value, its 

radial direction (mdicated by an arrow 151) of the re- service life may be undesirably shortened, and informa- 

cording medium 109. That is, the mirror 106 and the tion recorded on the recording medium 109 may be 

lens 107 constitute a so-called separated optical system, destroyed in an mformation reproduction mode. When 

and allow a high-speed access operation. the semiconductor laser 101 emits Ught of an amount 

Light components (beam) 175 reflected by the re- 55 below the predetermined value in an information re- 
cording medium 109 propagate along the above-men- cording mode, an energy level necessary for recording 
tioned optical path in the reverse direction. Some of the cannot be assured on the recording medium 109, and a 
Ught components 175 are reflected by the beam spUtter sufRcient C/N ratio may not often be obtained in the 
103 as Ught components (beam) 176 propagating toward reproduction mode. In addition, since the amount of 
the positive direction of the Z axis, i.e., toward a 60 light reaching the sensors 113 and 114 is smaU in the 
wavelength plate 110. In this case, the divergent Ught information reproduction mode, a sufficient C/N ratio 
components 171 from the semiconductor laser 101 are may not often be obtained. 

Unearly polarized Ught oscillating within the X-Z plane. When the galvano mirror 105 is pivoted, the foUow- 
However, the i wavelength plate 110 is set so that the ing problem is posed. More specificaUy, when the gal- 
direction of polarization of transmitted Ught compo- 65 vano mirror 105 is pivoted in a direction of the arrow 
nents 177 (beam) forms an angle of 45* with respect to 152 to perform AT control, Ught components are dis- 
the X-Y plane. Therefore, the transmitted light compo- placed m the X direction on the sensor 113, and the AT 
nents 177 are polarized and spUt by a polarization beam control signal is undesirably of^t 
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Thus, the pivotal angle of the galvano mirror 105 cording medium. Therefore, when the light amount is 

must be limited to a small angle, thereby substantially measured based on this light, a stable, correct value can 

preventing a reproduction signal from being degraded. be obtained without being influenced by changes in 

Instead, the movable optical system 108 must be pre- transmittance, reflectance, and absorption coefGcient 

cisdy moved at high speed in a direction of the arrow 5 over time of a film of the polarization beam splitter, or 

151. Alternatively, the pivotal angle of the galvano environmental temperature or humidity. 

mirror 105 may be detected to obtain an ofTset amount 

based on the detection amount, and an AT control sig- DESCRIPTION OF THE DRAWINGS 

nal obtained &om the sensor 113 may be corrected using FIG. 1 is a view for explaining an optical system for 

the offset amount. FIG. 2 exemplifies a means for de* 10 a conventional optical information recording/repro- 

tecting the pivotal angle of the galvano mirror 105. In duction apparatus; 

this means, the galvano mirror 105 is rotated about the FIG. 2 is a view showing a means for detecting a 

rotational axis 152. For this reason, incident light com- rotational angle of a galvano mirror; 

ponents 174 are deflected from one state 181 to another FIGS. 3, 4, and 6 are views showing embodiments of 

state 182. The pivotal angle detection means is arranged IS a means for detecting a rotational angle of a galvano 

on the rear surface side of the galvano mirror 105. Light mirror according to the present invention; 

components from an LED 121 are reflected by the rear FIGS. 5, 7, and 16 are views for exphdning optical 

surface of the galvano mirror 105, and the propagation systems for optical information recording/reproduction 

direction of reflected light components is changed upon apparatuses using the galvano mirrors of the present 

pivotal movement of the galvano mirror 105. There- 20 invention; 

fore, a sensor 122 having two light-receiving units 122i FIG. 8 is a partially cutaway perspective view for 

and 1222 is placed in the optical path of the reflected explaining an arrangement of an optical information 

light components, and paying attention to a difference recording/reproduction apparatus according to an em- 

123 between outputs &om the two light-recdvmg units, bodiment of the present invention; 

the difference 123 is almost linearly changed upon rota- 25 FIG. 9 is a partial plan view showing a linear motor 

tion of the galvano mirror 105. When the pivotal angle unit of an optical head in the embodiment shown in 

detection means is arranged in this manner, the offset FIG. 8; 

amount of an AT control output can be corrected. FIG. 10 is a sectional view taken along a line A— A in 

However, a special means for detecting the pivotal FIG. 9; 

angle must be prepared. As a result, the overall appara- 30 FIG. 11 is a sectional view taken along a line B — B in 

tus becomes complicated and bulky, and its cost is inevi- FIG. 9; 

tably increased. FIG. 12 is a sectional view taken along a line C — C in 

SUMMARY OF THE INVENTION 1 1 . ™>r««^t4t« ci,„„^«„ « 

rlG. 13 is a perspective view snowmg a structure of 

The present invention has been made in consideration 35 a galvano mirror drive means; 

of the above situation, and has as its object to provide an FIG. 14 is a perspective view showing an arrange- 

optical system for an optical information recording/re- ment for detecting a rotational angle of a galvano mir- 

production apparatus, which can realize stable APC ror; 

control and AT control with a relatively simple struc- FIG. 15 is a view when viewed from a direction of an 

ture, 40 arrow A in FIG. 14; 

It is another object of the present mvention to pro- FIG. 17 is an explanatory view of a mounting method 

vide an optical system for an optical information recor- of a rotational angle detection light-receiving dement; 

ding/reproduction apparatus, which can realize stable FIG. 18 is an explanatory view of a rotational angle 

AT control and stable APC control. enhance process of the galvano mirror; 

In order to achieve the above objects, according to 45 FIG. 19 is a plan view for explaining an embodiment 

the present invention, in an optical system for an optical of an optical head used in an optical information recor- 

information recording/reproduction apparatus, which ding/reproduction apparatus of the present invention; 

system is arranged, so that when light is converged on FIG. 20 is an enlarged perspective view of a pivotal 

an optical recording medium for optically or optomag- angle detection unit of a galvano mirror and 

netically recording and/or reproducing information SO FIG. 21 is a plan view for explaining another embodi- 

through an objective lens, light emitted from a light ment of an optical head used in an optical information 

source is focused on a recording surface of the record- recording/reproduction apparatus of the present inven- 

ing medium via a polarization beam splitter and the tion. 

objective lens, and light reflected by the recording sur- urr^r^xT r\ry nrc nt> cmo i> Tjr\ 

face is projected onto a photodetector via the objective 55 i?ilD 

lens and the polarization beam spHtter, and which sys- EMBODIMENTS 

tem pivot-controls a galvano mirror arranged between An embodiment of a galvano mirror used in an opti- 

the polarization beam splitter and the objective lens so cal information recording/reproduction apparatus of 

as to perform AT control, a transmission opening is the present invention will be described in detail below 

formed in the galvano mirror, and Ught components 60 with reference to FIG. 3. The following description 

transmitted from the light source side via the opening will be made on the basis of an Xq-Yq-Zo three-dimen- 

are received by a sensor, the rotational angle of the sional coordinate system. A galvano mirror 1 is sub- 

galvano mirror is detected based on an output signal jected to rotation control about a rotational axis 2 

from the sensor, and the hght amount of the light source (means for rotation is not shown). Light components 

is detected based on the output signal. 65 (beam) 21 from a semiconductor laser propagate in the 

The light transmitted through the transmission open- negative direction of the Xo axis, and are reflected by a 

ing corresponds to some components of light propagat- mirror surface 3 of the galvano mirror 1 to be converted 

mg from the polarization beam splitter toward flie re- into reflected light components (beam) 22 propagating 
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toward an objective lens arranged in the positive direc- The same reference numerals in FIG. 5 denote the same 
tion of the Yo axis, A rectangular transmission opening parts as in FIG, 1, and a detailed description thereof will 
4 is formed in a region 23 of the galvano mirror 1 used be omitted. Light components 21 from a semiconductor 
for reflection so as to have a predetermined distance in laser 101 are reflected by the galvano mirror 1 having 
a direction perpendicular to the rotational axis of the 5 the rotational axis 2, and are converted into light com- 
mirror 1. Some of the incident light components 21 are ponents 22 propagating toward an objective lens 107. 
transmitted through the transmission opening 4, and are The opening 4 is formed on the mirror surface 3 of the 
converted into light components (beam) 24 for defining galvano mirror 1, and some of the incident light compo- 
a spatial pattern 25. The transmitted light components nents 21 reach the sensors 5 and 6 via the opening 4. The 
project the spatial pattern 25 across two sensors 5 and 6 10 sum signal 13 and the difference signal 14 of the outputs 
arranged to be separated from each other by a predeter- 11 and 12 from the sensors 5 and 6 are determined on 
mined distance in the Zo-axis direction (in a direction the basis of the area of the spatial pattern 25 of light 
perpendicular to the rotational axis of the galvano mir- component 24 projected on the sensors 5 and 6. llie 
ror). Outputs 11 and 12 obtained by photoelectric con- area of the spatial pattern 25 is changed when the gal- 
version in the two sensors are supplied to a sum signal IS vano mirror 1 is rotated in a direction of an arrow 152 
calculation unit 7 and a difference signal calculation unit about the rotational axis 2 so as to perform AT control. 
8, thus generating a sum signal 13 and a difference signal In this manner, AFC control, and detection of the rota- 
14. tional angle of the galvano mirror 1 can be performed. 

In this arrangement, when the galvano mirror 1 is Of course, the galvano mirror shown in FIG. 4 may be 

rotated about the rotational axis 2 (by about 30 minutes) 20 used in the apparatus shown in FIG. 5. 

for AT control, the reflected light components 22 have As described above, according to the present inven- 

a given angle with respect to the Yo axis in a plane tion, in an optical system for an optical information 

almost parallel to the Yq-Zq plane. Since the galvano recording/reproduction apparatus, which system is 

mirror 1 is formed of a flat glass plate having a finite arranged so that when light is converged on an optical 

thickness, the refraction effect of the galvano mirror 1 25 recording medixmi for optically or optomagnetically 

functions, and the transmitted light components 24 have recording and/or reproducing information through an 

components shifted in the Zo-axis direction. In other objective lens, light emitted from a light source is fo- 

words, the spatial pattern 25 has components moved in cused on a recording surface of the recording medium 

the Zo-axis direction on the two sensors 5 and 6 upon via a polarization beam splitter and the objective lens, 

rotation of the galvano mirror 1. Therefore, if the total 30 and light reflected by the recording surface is projected 

area of the sensors 5 and 6 is sufficiently larger than the onto a photodetector via the objective lens and the 

area of the spatial pattern 25, and the interval between polarization beam splitter, and which system pivot-con- 

the two sensors is sufficiently smaller than the width of trols a galvano mirror arranged between the polariza- 

the spatial pattern 25 in the Zo-axis direction, the sum tion beam splitter and the objective lens so as to perform 

signal 13 is almost not changed. More specifically, the 35 AT control, a transmission opening is formed in the 

sum signal 13 is changed when the light amount of the galvano mirror, and Hght components transmitted from 

incident light components 21 is changed, and can be the light source side via the opening are received by a 

used as a stable AFC signal for the semiconductor laser. sensor, the rotational angle of the galvano mirror is 

On the other hand, since the difference signal 14 is detected based on an output signal from the sensor, and 

sensitively changed upon rotation of the galvano mirror 40 the light amount of the light source is detected based on 

1, it can be used as a rotational angle detection signal of the output signal. 

the galvano mirror 1. More speciflcally, a transmission opening is formed 
FIG. 4 shows another embodiment of a galvano nur- on the galvano mirror to be separated in a direction 
ror used in an optical information recording/reproduc- perpendicular to the rotational axis, and light compo- 
tion apparatus of the present invention. In this embodi- 45 nents transmitted from the light source side via the 
ment, two transmission openings 4 and 9 are formed at opening are received by a plurality of sensors. The 
symmetrical positions on a mirror surface of a galvano rotational angle of the galvano mirror is detected based 
mirror 1 to be separated by equal distances in a direction on a difference signal between the ou^uts from the two 
perpendicular to a rotational axis 2 of the mirror 1. sensors, and the light amount of the light source is de- 
Transmitted light components (beam) 24 and 26 from 50 tected based on a sum signal of the outputs from the 
the transmission openings 4 and 9, respectively, have sensors. 

spatial patterns 25 and 27, and these spatial patterns are Therefore, since light transmitted through the trans- 

partially received by sensors 5 and 6. As described mission opening corresponds to some components of 

above, AFC control of a semiconductor laser as a light light propagating toward the recording medium, when 

source is performed based on a sum signal 13 of outputs 55 the light amount is measured based on these light ccm- 

11 and 12 from these sensors, and the rotational angle of ponents, a stable, correct value can be obtained without 

the galvano mirror is detected based on a difference being influenced by changes in transmittance, reflec- 

signal 14 between the outputs 11 and 12. tance, and absorption coefflcient over time of a film of 

Ifincident light components 21 do not have a uniform the polarization beam splitter, or the environmental 
intensity distribution but have a Gaussian distribution, 60 temperature or humidity. In addition, when the galvano 
the influence of the intensity distribution in the Zo-axis mirror is inclined, the position of the transmission open- 
direction in the spatial pattern 25 appears in the sum ing is displaced, and a difference signal between the 
signal 13 in the embodiment shown in FIG. 3. However, outputs from the senson is obtained. Thus, even when 
in the embodiment shown in FIG. 4, the influence can the galvano mirror is arranged in a stationary optical 
be effectively canceled. 65 system side, correction for AT control can be per- 

FIG. 5 shows the overall optical system for an optical formed, 

information recording/reproduction apparatus, which As described above, according to the present inven- 

system employs the galvano mirror 1 shown in FIG. 2. tion, some of the light components propagating from 
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the polarization beam splitter toward the recording 
medium are extracted from the opening of the galvano 
mirror, and are detected by the photodetector, thereby 
obtaining an APC control signal. As a result, the light 
amoimt can be precisely detected. Since the rotational 5 
angle of the galvano mirror can be detected by a simple 
arrangement without requiring a special light source, an 
offset of an AT control signal caused upon rotation of 
the galvano mirror can be eliminated. In addition, a 
compact, low-cost system can be realized. 10 

Still another embodiment of a galvano mirror used in 
an optical information recording/reproduction appara- 
tus of the present invention will be described in detail 
below with reference to HG. 6. The following descrip- 
tion will be made on the basis of an Xo-Yo-Zo three-di- 15 
mensional coordinate system. A galvano mirror 1 is 
subjected to rotation control about a rotational axis 2 
(means for rotation is not shown). Light components 21 
^om a semiconductor laser propagate in the negative 
direction of the Xo axis, and are reflected by a mirror 20 
surface 3 of the galvano mirror 1 to be converted into 
reflected light components 22 propagating toward an 
objective lens arranged in the positive direction of the 
Yo axis. Assuming a projection region 31 in an initial 
state of reflected light components, photodetectors, i.e., 25 
two rectangular sensors 32 and 33 are arranged on an 
imaginary plane 30 crossing light components propagat- 
ing from the galvano mirror 1 toward the objective lens 
so as to be adjacent to the boundary of the projection 
region 31, to be point-symmetrical about the optical axis 30 
of the objective lens, and to be separated from each 
other by a predetermined distance in a direction perpen- 
dicular to the rotational axis of the galvano mirror 1. 
More specifically, the sensors 32 and 33 are juxtaposed 
in the Zo-axis direction in which reflected light compo- 33 
nents are deflected. Note that the intensity distribution 
of the reflected light components 22 on the projection 
region 31 is assumed to be line-symmetrical about both 
an axis parallel to the Xoaxis passing through the center 
of the projection region, and an axis parallel to the Zo 40 
axis passing through the center of the projection region 
(e.g., a Gaussian distribution). Outputs 34 and 35 ob- 
tained by photoelectric conversion in the two sensors 
are supplied to a sum signal calculation unit 36 and a 
difference signal calculation unit 37, thereby generating 45 
a sum signal 38 and a difference signal 39. 

In this arrangement, when the galvano mirror 1 is 
rotated about the rotational axis 2 to perform AT con- 
trol, the reflected light components 22 are deflected in 
a direction almost parallel to the Zo axis, and as a result, SO 
the magnitudes of the outputs 34 and 35 from the sen- 
sors 32 and 33 are changed. For example, when the 
reflected light components 22 are deflected in the posi- 
tive direction of the Zo axis, the output 34 is increased, 
and the output 35 is decreased. However, as described 55 
above, due to the symmetricity of the intensity distribu- 
tion, and the symmetricity of the sensor arrangement, 
the absolute values of the change amoimts of the out- 
puts 34 and 35 are almost equal to each other. There- 
fore, the sum signal 38 obtained by the sum signal calcu- 60 
lation unit 36 based on the outputs 34 and 35 is not 
influenced by rotation of the galvano mirror 1. In other 
words, the sum signal 38 is changed when the light 
amount of the reflected light component 22 is changed, 
and can be used as a stable APC signal. On the other 65 
hand, since the difference signal 39 is sensitively 
changed upon rotation of the galvano mirror 1, it can be 
used as a signal for detecting the rotational angle of the 
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galvano mirror 1, and an offset of an AT control signal 
can be corrected. 

FIG. 7 shows the overall optical system for an optical 
information recording/reproduction apparatus, which 
system employs the galvano mirror 1 shown in FIG. 6. 
The same reference numerals in FIG. 7 denote the same 
parts as m FIG. 5, and a detailed description thereof will 
be omitted. The optical system is a separated optical 
system separated into a movable optical system 108 and 
a stationary optical system. Light components 21 emit- 
ted from a semiconductor laser 101 are reflected by the 
galvano mirror 1 having the rotational axis 2, and are 
converted into light components 22 propagating toward 
an objective lens 107. The sensors 32 and 33 are ar- 
ranged on the stationary optical system side at a middle 
position between the galvano mirror 1 and the movable 
optical system 108. According to the gist of the present 
invention, the sensors 32 and 33 may be arranged in the 
movable optical system. When the sensors are arranged 
in the stationary optical system, as described above, the 
following merits can be obtained. More speciflcally, 
first, since the movable optical system can be rendered 
hght in weight, it is convenient to attain high-speed 
access in a direction of an arrow 151. Second, since the 
displacement in the Y-axis direction of the reflected 
light components 22 on the sensors 32 and 33 upon 
rotation of the galvano mirror 1 is proportional to the 
distance between the galvano mirror 1 and the sensors 
32 and 33, if the sensors are arranged in the movable 
optical system 108, a differential output 39 varies de- 
pending on the Z-axis position of the movable optical 
system 108 even if the rotational angle of the galvano 
mirror 1 in a direction of an arrow 152 remains the 
same. Therefore, the distance between the galvano mir- 
ror 1 and the movable optical system 108 must be de- 
tected using a proper means. However, when the two 
sensors are arranged in the stationary optical system, as 
described above, no additional means is required, and 
the arrangement can be simplified. 

As described above, according to the present inven- 
tion, in an optical system for an optical information 
recording/reproduction apparatus, which system is 
arranged so that, when light is converged onto an opti- 
cal recording medium via an objective lens so as to 
optically or optoinagnetically record and/or reproduce 
information, light from a light source is focused on a 
recording surface of the recording medium via a polar- 
ization beam splitter and the objective lens, and light 
reflected by the recording surface is projected onto a 
photodetector via the objective lens and the polariza- 
tion beam splitter, and in which a galvano mirror ar- 
ranged between the polarization beam splitter and the 
objective lens is subjected to pivot control for AT con- 
trol, sensors are arranged to be located between the 
objective lens and the galvano mirror, to be point-sym- 
metrical about an optical axis of the objective lens, and 
to be separated from each other by a predetermined 
distance in a direction perpendicular to the rotational 
axis of the galvano mirror, the light projected from the 
light source side is received by the sensors, the rota- 
tional angle of the galvano mirror is detected based on 
output signals from the sensors, and the light amount of 
the light source is detected based on the output signals. 

More specifically, two sensors are arranged to be 
located between the objective lens and the galvano 
mirror, to be point-symmetrical about an optical axis of 
the objective lens, and to be separated from each other 
by a predetermined distance in a direction perpendicu- 
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lar to the rotational axis of the galvano mirror^ the light 
projected from the light source side is received by the 
sensors, the rotational angle of the galvano mirror is 
detected based on a difference signal between outputs 
from the sensors, and the light amount of the light 5 
source is detected based on a sum signal of the outputs. 

Still another embodiment of the present invention 
will be described herefaiafter. 

This embodiment exemplifies an optical information 
recording/reproduction apparatus having a separated 10 
head in which a tracking operation in a low-frequency 
region is performed by a linear motor, and a tracking 
operation in a high-frequency region is performed by a 
galvano mirror. 

In an optical information recording/reproduction IS 
apparatus, e.g., in an optical disk apparatus, focusing 
and tracking operations are performed by moving a 
movable portion including an objective lens in an opti- 
cal head by an actuator. The optical head can be 
roughly classified into a separated head in which an 20 
actuator unit is moved in the radial direction of a disk to 
be separated from a laser light source unit, and an inte- 
grated head in which an actuator unit is moved in the 
radial direction of a disk together with a laser light 
soiu'ce unit. Since the separated head can easily realize 25 
a lightweight structure of the movable portion, and can 
easily obtain a large acceleration as compared to the 
integrated head, it is advantageous for a high-speed seek 
operation. In some separated heads, in order to realize a 
fiirther lightweight structure of the movable unit, a 30 
tracking operation in a low-frequency region is per- 
formed by a linear motor, and a tracking operation in a 
high-frequency region is performed by a galvano mir- 
ror. 

FIG. 8 is a partial cutaway perspective view for ex- 35 
plaining an arrangement of an optical information 
recording/reproduction apparatus according to the 
embodiment of the present invention, and FIG. 9 is a 
partial plan view showing a linear motor unit of an 
optical head of the apparatus shown in FIG. 8. FIGS. 40 
10, 11, and 12 are respectively sectional views taken 
along lines A— A, B— B, and C— C in FIG. 9. 

In FIGS. 8 to 12, an objective lens 206 is held by a 
holder 204, and a focus coil 205 is attached to the 
holder. The objective lens holder 204 is attached to a 45 
carriage 201 via a parallel leaf spring 203 to be movable 
in a direction substantially parallel to a focus direction. 
A seek coil 202 is attached to the carriage 201. The 
carriage 201 is supported by two parallel rod-like inner 
yokes 207 to be slidable in the longitudinal direction of SO 
the yokes. The inner yokes 207 constitute a magnetic 
circuit together with joint yokes 213, outer yokes 209, 
and magnets 208. The two inner yokes are aligned by 
spacers 211 and 212. This alignment is attained by the 
biasing forces of leaf springs 210 arranged between a SS 
base 215 and the outer yokes 209. After the leaf springs 
align the inner yokes by their biasing forces, they are 
fixed to the base 215 by screws 216. In this manner, the 
magnetic circuit is fixed to the base 215. Each of the 
spacers 211 and 212 has a rod-like shape, can have high 60 
outer-diameter precision, and hence, can maintain an 
interval between the inner yokes 207 with high preci- 
sion. A hole for allowing a recording or reproduction 
laser beam to pass therethrough is formed at the center 
of the spacer 211. 65 

As shown in FIG. 8, a laser beam emitted from a laser 
light source 219 passes through a prism 218, so that its 
beam pattern is shaped. Thereafter, the laser beam is 
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reflected by a galvano mirror 217, and passes through 
the hole of the spacer 211. Then, the optical path of the 
laser beam is deflected upward by a lift-up mirror 214 
(FIG. 10) mounted on the carriage 201, and passes 
through ^e objective lens 206, thus forming a light spot 
on an optical disk as an optical information recording 
medium (not shown). The laser beam reflected by the 
optical disk is returned to the prism 218 along the same 
path, and is reflected by the prism toward a focusing 
lens 220, and is then split into three optical paths by a 
prism 222 via a mirror 221. The three-split beams then 
reach a sensor 223. Note that a spindle motor 224 ro- 
tates the optical disk. 

It is important to make the optical path of the laser 
beam be parallel to the moving path of the carriage 201. 
In this embodiment, since the inner yokes 207 also serve 
as slide guides, a mounting surface of the inner yokes 
207 to the base 215, and a mounting surface of optical 
members such as the prisms 218 and 222, and the like 
can be in the same plane, and alignment can be realized 
with high precision. 

FIG. 13 is a perspective view showing an arrange- 
ment of a drive means for the galvano mirror 217. The 
galvano mirror is fixed to a leaf spring 231, and two 
ends of the leaf spring are fixed to itie base 215. There- 
fore, the galvano mirror 217 is swingable in a direction 
of an arrow in FIG. 13. A coil 235 is attached to the 
galvano mirror 217. On the other hand, a yoke 232 is 
fixed to the base 215. A magnet 234 is mounted on the 
yoke via a holder 233. The magnet, the magnet holder 
233, and the yoke 232 constitute a magnetic circuit. 
When the coil 235 is energized, currents of the coil 235 
cross magnetic fields produced in two gaps between the 
magnet 234 and the upper and lower ends of the yoke 
232 in opposite directions in the upper and lower gaps. 
Therefore, the galvano mirror 217 is swung m the direc- 
tion of the arrow by a force acting on the coil 235. 

FIG. 14 is a perspective view showing an arrange- 
ment for detecting the rotational angle of the galvano 
mirror 217. An auxiliary mirror 236 is fixed to the base 
215 to oppose the galvano mirror 217. A light-emitting 
element 237, a lens 238, and a detection element 239 
such as a PSD are also arranged. Note that a line L 
indicates an optical path of the recording or reproduc- 
tion laser beam. 

A beam emitted from the light-emitting element 237 
and passing through the lens 238 is repetitively reflected 
by the galvano mirror 217 and the auxiliary mirror 236, 
and then reaches the detection element 239. Even when 
the galvano mirror 217 is swung in the direction of the 
arrow in FIG. 13, since the horizontal positional rela- 
tionship is left unchanged, a light incident position to 
the detection element 239 is constant regardless of the 
swing angle of the galvano mirror 217. In this case, a 
vertical incidence position of the beam to the detection 
dem^t 239 is changed according to the swing angle of 
the galvano mirror 217. That is, when the galvano mir- 
ror 217 is swung upward, light is incident on the upper 
portion of the detection element 239, and when it is 
swung downward, light is incident on the lower portion 
of the detection element 239. FIG. 15 shows a state 
wherein a displacement is amplified by repetitive reflec- 
tions. 

FIG. 15 is a view when FIG. 14 is viewed frxjm a 
direction of an arrow A, Le., a view obtained when the 
opposing galvano mirror 217 and aiudliary mirror 236 
are viewed from sideways in the horizontal direction. 
Light projected from the light-emitting element 237 
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passes through the lens 23$, and is then reflected by the FIG. 16 is a plan view showing a principal part of a 
galvano mirror 217 inclined at an angle & so as to be separated optical information recording/reproduction 
inclined at an angle 26. Thereafter, every time the hght apparatus. Outer yokes 311, permanent magnets 312, 
is reflected by the auxiliary mirror 236 and the galvano and inner yokes 313 are parallelly and right-to-left sym- 
mirror 217, die inclination angle is increased, and the 3 metrically arranged in the radial direction of an optical 
light is amplified to have a sufficiently detectable dis- disk as an optical information recording medium, and 
placement Thereafter, the Hght is incident on the detec- constitute a magnetic circuit. In a movable optical head, 
tion element 239. A carriage 315 having a tracking coil 314, and an actoa- 

In this embodiment, the reflection surface for the tor 317 having an objective lens 316 are juxtaposed in 
recording or reproduction laser beam of the galvano i^ the &ont-to-back direction, and are coupled through a 
mirror 217 is used for detecting the rotational angle of spring 318. The two inner yokes 313 are inserted 

the galvano mirror. Another reflection surface for rota- through ring structures of the tracking coil 314 and the 
tional angle detection may be formed on the galvano actuator 317. 

mirror in addition to the reflection surface for the re- V-shaped grooves (not shown) are formed on the 
cordmg or reproduction laser beam. ™^ side surfaces of the inner yokes 313, and on the 

Tracking and focusing operations will be described side surfaces of the carriage 315, and a ball 319 are 

bdow. When the seek coil 202 is energized via a flexible arranged in these grooves. With this arrangement, the 
cable (not shown), since a current flows in a direction 315 is supported to be movable in the radial 

perpendicular to a horizontal magnetic field produced direction of the optical disk, i.e., along the mner yokes 
by the magnetic circuit constituted by the inner yokes ^ actuator 317 is driven in the front-to-back 

207, the magnets 208, the outer yokes 209, and the joint Jj? constituted by the tracking 

yokes 213, the seek coil 202 receives a force in the longi- cod 314 and the magnetic cucmt 
tudinal direction of the inner yokes 207, thereby driving J?P*1^ ^Jl'^^/v^^ ^"^^-^ 

the carriage 201 (coarse tracking). At the same time, a „ optical h^ is arranged beh^^ 
fine tracldng operation is performed upon a swing ^ ^ f ^2 and a galvano mirror 323 are ar- 
movement of thVgalvano mtoor 217. In this case, the P^^ed m turn along an optica^ path e^rtendmg from a 
,./.torirt««i o«*»io *r«i„o«^ ic A^*Z>*Zi „o ^6^^ souTcc 321 to thc optical head. More specifi- 

rotation^ angle of the galvano m^or is detected, as ^ transmitted throurfi the beam spUtter 322 is 

descnbed above and offset correction ^perfo^^^^^ In ^ ^ ^^^^^^^ f^^^ n«^ham'sm. and 

tins case, since the carnage 201 is gmded while bemg 3^ gt reflected by a half n^or 322a of Se beam1?U?S 
brought mto contact with the mner yokes 207 by pro- ^^2 is guided to the optical head via the galvano iirror 
jecnons zuia, i\3W, zoic, ana 2Ultf , and is swung wmie 323^ Light returned from the optical head is suided to a 
Its Won^ movement is regulated a swn^ error 3^4 ^nd a sensor 325 via the gdvano mir- 

caused by attachment due to high humidity or dust can ^.^^ 3^3 the beam splitter 322. 
be prevented. Wing portions 201^, 201/, 201^, and 201A 35 ^h^ rotational angle detection mechanism comprises 
of the carnage are gjmded by the mner yokes 207, and ^ first mirror 326, the galvano mirror 323, a second 
hence, the carnage is moved wMe its vertical move- ^urror 327 which has two reflection surfaces 327fl and 
ment is regulated As shown m FIG. 12, tiie upper and 327^,, and in which the reflection surface 327a is ar- 
lower surfaces of each mner yoke 207 are tapered, and ranged to be parallel to the neutral position of the gal- 
tiie nght and left end portions of tiie carnage 201 are 40 vano mirror 323, and a Hght-recdvmg element 329 fixed 
brought mto contact witii the mner yokes 207. There- ^ fixing substrate 32S having a fixing elongated hole 
fore, the carnage 201 can be easily held m tiie horizon- 328^ (FIG. 17). These components arc arranged along 
tal direction. When die focus coil 205 is energized, a the optical path in tiie order named, 
current flows in a direction perpendicular to a horizon- the above arrangement, a laser beam emerging 

tal magnetic field, and tiie focus coil 205 receives a 45 from the laser light source 321 is reflected by the half 
vertical force. Thus, the objective lens unit supported mirror 322a of the beam splitter 322, and tiie galvano 
by tiie paraUd leaf spring 203 is moved in tiie vertical inirror 323 pivoted tiirou^ a predetermined angle, and 
direction. then reaches the optical head. The laser beam incident 

As descnT)ed above, according to tiie present inven- on the optical head is reflected by a mirror (not shown), 
tion, in an optical information recording/reproduction 50 and is then focused on the optical disk by the objective 
apparatus having an optical head for performing a lens 3i6. The laser beam reflected by the optical disk is 
tracking operation using a galvano mirror, an auxiliary returned to the galvano mirror 323 along the same patii, 
mirror is arranged to oppose the galvano mirror, so that and is transmitted through the half mirror 322a of the 
a hght beam from a li^t source is repetitively reflected beam splitter 322. Thereafter, the laser beam is focused 
by the galvano mirror and the auxiliary mirror, and 55 on the sensor 325 by the focusing lens 324, and is de- 
thereafter, is detected, thereby detecting the rotational tected as a signal. 

angle of the galvano minor. A laser beam emerging firom the laser light source 321 

As described above, according to the present inven- and transmitted through the half mirror 322a is guided 
tion, since a large optical path is assured by a plurality to the rotational angle detection mechanism. More spe- 
of times of repetitive reflections by the galvano mirror 60 cifically, the laser beam incident on the galvano mirror 
and the auxihary mirror, the rotational angle of the 323 via the first minor 326 is reflected a plurality of 
galvano mirror can be converted into a large displace- times between the second mirror 327 and the galvano 
ment, and the displacement can be measured. In this minor 323. In this case, as shown in FIG. 18, a rota- 
manner, high galvano mirror rotational angle detection tional angle 0 of the galvano mirror 323 is amplified 
precision can be obtained by a compact system. 65 every rima the beam is repetitively reflected between 

Still another embodiment of the present invention the two minors 323 and 327, and is enhanced to 8^ in 
will be described in detail below with reference to FIG. 18. Since the laser beam whose rotational angle is 
FIGS. 16 to 18. amphfied emerges in a direction of the light-receiving 
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elemeat 329 to have a sufficient optical path length, its 
direction is largely changed by the other reflection 
surface 327A of the second mirror 327. The product of 
the rotational angle and the optical path length repre- 
sents a lateral displacement, and the rotational angle $ 5 
can be detected as a light-receiving position of the light- 
receiving element 329. 

Since the rotational angle detection mechanism en- 
hances the rotational angle, the mounting errors of the 
first and second mirrors 326 and 327 are also enhanced. 10 
For this reason, the fixing elongated hole 32Sa is formed 
in the fixing substrate 328 having the light-receiving 
element 329, and the light-receiving element 329 is fixed 
to a main body of the optical information recording/re- 
production apparatus by a screw 330 whOe adjusting IS 
the fixing position, thereby canceling the mounting 
errors of the mirrors. 

As described above, according to the present inven- 
tion, a laser beam from a laser light source is split into 
two beams by a light splitting member, one of lie two- 20 
split laser beams is received by a detector via a galvano 
mirror, and the rotational angle of the galvano mirror is 
detected based on the incident position of the beam. 

As described above, according to the present inven- 
tion, since a laser beam is split into two beams by the 25 
light splitting member, and one laser beam is detected as 
a displacement of the detector via the galvano mirror, 
the rotational angle of the galvano mirror can be de- 
tected in a narrow space, and no light-emitting element 
for detecting the rotational angle is required, thus realiz- 30 
ing a compact apparatus. 

FIG. 19 is a plan view for explaining an embodiment 
of an optical head used in the optical information recor- 
ding/reproduction apparatus of the present invention. 
FIG. 19 explains a state in a plane parallel to a medium 35 
surface of an information recording medium. FIG. 20 is 
an enlarged perspective view of a pivot angle detection 
unit of a galvano mirror in the optical head shown in 
FIG. 19. 

The optical head includes a semiconductor laser 401 40 
serving as a light source for recording and/or reproduc- 
ing information, a collimator lens 402 for converting 
light components emerging from the semiconductor 
laser 401 into parallel light components, a polarization 
beam splitter 1 (PBSl) 403, a focusing lens 404, a servo 45 
detector 405 for detecting an AT signal and/or an AF 
signal, a galvano mirror 406, a polarization beam splitter 
2 (PBS2) 407, a mirror 408, an objective lens 409, an 
optomagnetic disk 410 as an information recording me- 
dium, an analyzer 411, an RF detector 412 for detecting SO 
a reproduction signal, a rectangular aperture 413, and a 
two-split photodetector 414. The servo detector 405 
detects an AF servo signal and an AT servo signal for 
focusing a light spot, which is formed on the informa- 
tion recording medium by the objective lens 409, on a 55 
predetermined information recording track on the in- 
formation recording medium, and/or for following the 
track. 

A recording or reproduction light beam from the 
light source 401 is amplitude-split by the PBS2 arranged 60 
in the optical path extending to the objective lens 409 
via the PBSl and the galvano mirror 406. A light beam 
split and reflected by the PBS2 passes through the aper- 
ture 413, and is incident on the two-split photodetector 
414. The split line of the two-split photodetector 414 is 65 
substantially perpendicular to a deflection direction of 
the light beam by the galvano mirror 406 (i.e., a tracking 
direction). The rectangular aperture 413 is arranged in 
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the optical path between the PBS2 and the two-split 
photodetector 414, and near the PBS2, and one of two 
sets of parallel sides of the rectangular aperture is sub- 
stantially parallel to the split line of the two-split photo- 
detector 414. A difference signal 416 between signals 
from two detectors of the two-split photodetector 414 is 
utilized as a pivot angle detection signal of the galvano 
mirror, and a sum signal 417 of the two signals is utilized 
as a front monitor, i.e., a front APC signal of the light 
source (semiconductor laser). 

A light beam emerging from the galvano mirror 406 
is split by the PBS2, and a reflected light beam is inci- 
dent on the two-split photodetector 414 via the rectan- 
gular aperture 413. This light beam is deflected by the 
galvano mirror 406, and is moved on the two-split pho- 
todetector 414 according to an AT servo operation. 
Therefore, as described above, if a differential signal of 
two output signals from the two-split photodetector 414 
is calculated, the pivot angle of the g^vano mirror can 
be detected. Since this light beam is an output itself of 
the semiconductor laser, a front monitor operation of 
the light source output can be attained using the sum 
signal of the two-split photodetector 414. 

A light beam transmitted through the PBS2 reaches 
the information recording medium 410 via the mirror 
408 and the objective lens 409. The light reflected by 
the medium 410 is returned to the PBS2 again via the 
objective lens 409 and the mirror 408. Some compo- 
nents of the returned light beam are reflected by the 
PBS2, and are incident on the RF detector 412 via the 
focusing lens 404 and the analyzer 411, thereby repro- 
ducing a recorded information signal of the information 
recording medium 410. Of the light beam returned from 
the information recording medium 410, light compo- 
nents transmitted through the PBS2 reach the PBSl 
through the galvano mirror 406 again, and are reflected 
by the PBSl. The light components reflected by the 
PBSl are incident on the servo detector 405 via the 
focusing lens 404, thus providing a servo signal. 

The above embodiment assumes an optical system for 
an optical head corresponding to a servo method when 
a continuous guide groove is formed in the information 
recording medium 410. 

FIG. 21 is a plan view showing another embodiment 
of an optical head used in the optical information recor- 
ding/reproduction apparatus of the present inventioiL 
FIG. 21 explains a state in a plane parallel to a medium 
surface of an information recording medium. The same 
reference numerals denote members having the same 
functions as those described with reference to FIGS. 19 
and 20, and a detailed description thereof will be omit- 
ted. 

The optical head includes a semiconductor laser 401 
serving as a light source for recording and/or reproduc- 
ing information, a collimator lens 402 for converting 
light components emerging from the semiconductor 
laser 401 into parallel light components, a focusing lens 
404, a servo/RF detector 415, a galvano mirror 406, a 
polarization beam splitter (PBS) 407, a mirror 408, an 
objective lens 409, an optical disk 410 as an information 
recording medium, an analyzer 411, a rectangular aper- 
ture 413, and a two-split photodetector 414. The detec- 
tor 415 detects an AF servo signal and an AT servo 
signal for focusing a light spot, which is formed on the 
information recording medium by the objective lens 
409, on a predetermined information recording track on 
the information recording medium, and/or for follow- 
ing the track. 
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A recording or reproduction light beam from the 
light source 401 is amplitude-split by the PBS 407 in the 
optical path extending to the objective lens 409 via the 
galvano mirror 406. The two-split photodetector 414 is 
arranged at a position where the li^t beam reflected by 5 
the PBS 407 is incident The split line of the two-split 
photodetector 414 is substantially perpendicular to a 
deflection direction of the light beam by the galvano 
mirror 406 0.e., a tracking direction). The rectangular 
aperture 413 is arranged in the optical path between the 10 
PBS 407 and the two-split photodetector 414, and near 
the PBS 407, and one of two sets of parallel sides of the 
rectangular aperture is substantially parallel to the split 
line of the two-split photodetector 414. The arrange- 
ments of the aperture 413 and the two-split photodetec- IS 
tor 414 are the same as those described in the above- 
mentioned embodiment. 

A difference signal between signals from two detec- 
tors of the two-split photodetector 414 is utilized as a 
detection signal of a pivot angle of the galvano mirror, 20 
and a sum signal of the signals is utilized as a front 
monitor, i.e., front APC signal of the light source (semi- 
conductor laser). 

A Ught beam emerging from the galvano mirror 406 
is split by the PBS 407, and a reflected light beam is 25 
incident on the two-split photodetector 414 via the 
rectangular aperture 413, This light beam is deflected 
by the galvano mirror 406, and is moved on the two- 
split photodetector 414 according to an AT servo oper- 
ation. Therefore, as described above, if a differential 30 
signal of two output signals from the two-split photode- 
tector 414 is calculated, the pivot angle of the galvano 
mirror can be detected. Since this light beam is an out- 
put itself of the semiconductor laser, a front monitor 
operation of the light source output can be attained 35 
using the sum signal of the two-split photodetector 414. 

On the other hand, a light beam transmitted through 
the PBS 407 reaches the information recording medium 
410 via the mirror 408 and the objective lens 409, and is 
reflected by the medium 410. The reflected light beam 40 
is returned to the PBS 407 via the objective lens 409 and 
the mirror 408 again. The returned light beam is re- 
flected by the PBS 407, and the reflected light beam is 
incident on the servo/RF detector 415 via the focusing 
lens 404 and the analyzer 411^ thereby outputting a 45 
recorded information signal of the information record- 
ing mediiun 410 and a servo signal. 

This embodiment assumes an optical system for an 
optical head corresponding to a sample servo method 
for the information recording medium 410 having no 50 
continuous guide groove. 

As described above, according to the present inven- 
tion, a beam splitter is arranged in an optical path along 
which a recording or reproduction light beam from a 
light source reaches an objective lens via a galvano 55 
mirror. A two-split photodetector is arranged at a posi- 
tion where a light beam emerging from the light source 
and reflected by the beam splitter via the galvano mir- 
ror is incident. The pivot angle of the galvano mirror is 
detected using output signals from the two-split photo- 60 
detector. The output signals are also utilized as a front 
monitor, Le., front APC signal of the light source (semi- 
conductor laser). 

The beam splitter is originally a constituting member 
for guidmg a Ught beam reflected by an information 65 
recording medium to a reproduction signal detection 
optical signal, and is not a newly introduced member for 
only the object of the present invention. 
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A light beam incident on the two-split photodetector 
b obtained by amplitude-splitting an information re- 
cording or reproduction beam by the beam splitter. 

The galvano mirror pivot angle detection mechanism 
of the present invention described above can be realized 
by attaining composite functions of original constituting 
members without increasing special-purpose constitut- 
ing members in addition to minimum necessary consti- 
tuting members of an optical head; An information 
reproduction light beam must be inevitably split by a 
beam splitter to a signal detection optical system in a 
backward optical path from an infonnation recording 
medium. At the same time, a light beam is split by the 
beam splitter in the forward optical path, and is wasted 
or used as only a front output monitor of a light source 
in a conventional arrangement The beam splitter need 
only be arranged behind the galvano mirror, so that the 
galvano mirror pivot angle function can be added by 
utilizing the same light beam. 

Hie following eff'ect can also be expected. Since 
angle detection can utilize not an edge of a light beam 
but the entire light beam range, nonlinearity between a 
pivot angle and a detection signal, and an error appear- 
ing in an APC signal depending on pivot movement of 
the galvano mirror when the same signal is utilized as an 
APC signal can be avoided. In particular, according to 
the present invention, since a rectangular aperture is 
used, a central portion of a light beam range, i.e., a 
portion having a moderate change in light amount dis- 
tribution can be extracted and used, and the effect can 
be emphasized since a rectangular hght beam is used. 

In the embodiment shown in FIG. 19, the beam split- 
ter for spHtting a galvano mirror pivot angle detection 
light beam also provides a function of splitting an RF 
signal. Therefore, an angle of a light beam incident on 
the RF detector is also changed in correspondence with 
the pivot angle of the galvano mirror. However, if the 
size of the RF detector is set so that a Hght beam does 
not fall outside a light-receiving unit, the above-men- 
tioned change does not pose a problem. On the other 
hand, since a light beam incident on the servo detector 
is split after it passes through the galvano mirror again, 
a change in optical axis according to the pivot angle of 
the galvano mirror does not occur. Therefore, a prob- 
lem of movement of an optical axis on the servo detec- 
tor in the servo method for an information recording 
medium having a continuous groove can be solved in 
this method. 

In the embodiment shown in FIG. 21, movement of 
an optical axis on the servo detector due to a sample 
servo method does not pose a problem. Therefore, since 
a split operation of a servo/RF light beam, and a split 
operation of a galvano mirror pivot detection/APC 
signal Ught beam can be executed by a single beam 
spUtter, a very compact optical system can be realized. 

What is claimed is: 

1, An optical system for an optical information recor- 
ding/reproduction apparatus, comprising: 
a Ught source 

an objective lens for focusing a Ught beam from said 

Ught source on a recording medium; 
Ught beam spUtting means arranged between said 

Ught source and said objective lens; 
a detector for detecting a Hght beam reflected from 

said recording medium and spUt by said Ught beam 

SpUtting means; 
a galvano mirror for reflecting Ught from said Ught 

beam spUtting means to said objective lens, said 
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galvano mirror arranged between said objective 
lens and said light beam splitting means, said gal- 
vano mirror having an opening; and 
a sensor for receiving the light beam from said light 
source via the opening, wherein a rotational angle 5 
of said galvano mirror is detected on the basis of an 
output from said sensor. 

2. An optical system according to claim 1, wherein a 
light amomit of said light source is detected on the basis 
of the output from said sensor. 10 

3. An optical system for an optical information recor- 
ding/reproduction apparatus, comprising: 

a light source; 

an objective lens for focusing a light beam from said 
light source on a recording medium; 15 

a galvano mirror for reflecting light from said light 
source to said objective lens, said galvano mirror 
arranged between said tight source and said objec- 
tive lens; 

light beam splitting means arranged between said 20 
galvano mirror and said objective lens and for 
splitting a light beam being directed from said tight 
source to said recording medium; 

an aperture through which a tight beam spUt by said 
light beam splitting means and not being directed 25 
to said recording medium passes; and 

a sensor for receiving the tight beam having passed 
through said aperture, wherein a rotational angle of 
said galvano mirror is detected on the basis of an 
output from said sensor. 30 

4. An optical system according to claim 3, wherein a 
tight amount of said tight source is detected on the basis 
of the output from said sensor. 

5. An optical system according to claim 3, wherein 
said sensor comprises a two-divided detector. 35 

6. An optical system for an optical information recor- 
ding/reproduction apparatus, comprising: 

a tight source; 

an objective lens for focusing a tight beam from said 
tight source on a recording medium; 40 

a galvano mirror for reflecting tight from said tight 
source to said objective lens, said galvano mirror 
arranged between said tight source and said objec- 
tive lens; 

tight beam sptitting means arranged between said 45 
galvano mirror and said objective lens and for 
sptitting a tight beam being directed frx)m said tight 
source to said recording medium; 

a reflection member for reflecting a tight beam sptit 
by said tight beam sptitting means and not being 50 
directed to said recording medium; and 

a sensor for receiving the tight beam reflected by said 
reflection member and said galvano mirror, 
wherein a rotational angle of said galvano mirror is 
detected on the basis of an output from said sensor. 55 
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7. A method of detecting a rotational angle of a gal- 
vano mirror used in an optical information recording- 
/reproduction apparatus, said method comprising the 
steps of: 

arranging the galvano mirror, having a transmission 
aperture, between a tight source and an objective 
lens for focusing a tight beam from the tight source 
onto a recording medium; and 

detecting the rotational an^e of the galvano mirror 
by- receiving the light beam from the tight source 
through the transmission aperture. 

8. A method according to claim 7, further comprising 
the step of detecting the amount of tight emitted by the 
tight source on the basis of the output of a sensor. 

9. A method of detecting a rotational angle of a gal- 
vano mirror used in an optical information recording- 
/reproduction apparatus, said method comprising the 
steps of: 

arranging the galvano mirror between a tight source 
and an objective lens for focusing a light beam 
from the tight source onto a recording medium; 

arranging light beam sptitting means for sptitting a 
tight beam being directed from the light source to 
the recording medium, between the galvano mirror 
and the objective lens; 

causing a tight beam sptit by the tight beam sptitting 
means and not being directed to the recording 
medium to pass through an aperture; and 

detecting the rotational angle of the galvano mirror 
by receiving the tight beam having passed through 
the aperture. 

10. A method according to claim 9, further compris- 
ing the step of detecting the amount of tight emitted by 
the tight source on the basis of the output from a sensor. 

11. An optical system according to claim 10, further 
comprising the step of providing the sensor comprising 
a two-divided detector. 

12. A method of detecting a rotational angle of a 
galvano mirror used in an optical information recor- 
ding/reproduction apparatus, said method comprismg 
the steps of: 

arranging the galvano mirror between a tight source 
and an objective lens for focusing a tight beam 
from the tight source onto a recording medium; 

arranging tight beam splitting means for sptitting a 
tight beam being directed from the tight source to 
the recording medium, between the galvano mirror 
and the objective len^ 

reflecting a tight beam sptit by the tight beam sptitting 
means and not being directed to the recording 
medium, by a reflection membei; and 

detecting the rotational angle of the galvano mirror 
by receiving the tight beam reflected by the reflec- 
tion member and the galvano mirror. 
« # * « * 
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